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In the title compound, [Pd(C 15 H 13 FN02)2], the Pd 11 atom is 
tetracoordinated by two N atoms and two O atoms from the 
two 2-[(4-fluorobenzyl)iminomethyl]-6-methoxyphenoxy 
ligands, forming a square-planar geometry. The two N atoms 
and the two O atoms around the Pd 11 atom are trans to each 
other. The dihedral angle between the two fluoro-substituted 
benzene rings is 39.03 (6)°. The molecular structure is 
stabilized by an intramolecular C— H- ■ O hydrogen bond. 
In the crystal, weak intermolecular C— H- ■ -it interactions 
occur. 

Related literature 

For applications of palladium(II)-Schiff base complexes, see: 
Ali et al. (2002); Gupta & Sutar (2008). For related structures, 
see: Jiang et al. (2008); Tsai et al. (2009); Mohd Tajuddin et al. 
(2010); Lin et al. (2010). For the stability of the temperature 
controller used in the data collection, see: Cosier & Glazer 
(1986). 




Experimental 

Crystal data 

[Pd(C 15 H 13 FN0 2 ) 2 ] 
M r = 622.93 
Triclinic, PI 
a = 10.0025 (4) A 
b = 11.0082 (4) A 
c = 12.3152 (4) A 
a = 109.550 (1)° 
P = 98.368 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r mi „ = 0.677, r mM = 0.885 

Refinement 

R[F 2 > 2a(F 2 )] = 0.029 
wR(F 2 ) = 0.081 
S = 1.03 

11056 reflections 



y = 90.054 (1)° 
V = 1262.45 (8) A 3 
Z = 2 

Mo Ka radiation 
li = 0.79 mm -1 
T = 100 K 

0.54 x 0.19 x 0.16 mm 



39095 measured reflections 
11056 independent reflections 
9774 reflections with I > 2cr(/) 
R<„, = 0.027 



354 parameters 

H-atom parameters constrained 
Ap max = 1.95 e A" 3 
Ap min = -1.72 e A -3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl, Cg2, Cg3 and Cg5 are the centroids of the Pdl/Nl/01/Cl/C6/C7, Pdl/02/ 
N2/C16/C21/C22, C1-C6 and C16-C21 rings, respectively. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C29-H29/1- ■ Ol 


0.95 


2.45 


3.2051 (15) 


136 


C8-H8B- ■ Cg2' 


0.99 


2.67 


3.3882 (13) 


130 


C15-H15B- - CgS" 


0.98 


2.71 


3.6530 (15) 


162 


C23-H23/1- ■ Cgl" 


0.99 


2.67 


3.3612 (13) 


127 


C30-H30C- ■ Cg3' 


0.98 


2.69 


3.6146 (16) 


158 


Symmetry codes: (i) — x 


, -y, -z; (ii) 


—X + 1, —V, — z. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Bis {2- [(.E)-(4-fluorobenzyl)iminomethyl] -6-methoxyphenolato} palladium(II) 

H. Bahron, A. Mohd Tajuddin, W. N. W. Ibrahim, M. Hemamalini and H.-K. Fun 

Comment 

Palladium(II)-Schiff base complexes are well-known for their catalytic (Gupta & Sutar, 2008) and biological properties (Ali 
et al., 2002). Schiff bases containing iminoalkylphenolato groups commonly perform bidentate coordination with metal 

centres as shown in bis{2-[(£)-benzyliminomethyl]-4,6-dibromophenalato-K N,0}cobalt(II) (Jiang et al, 2008) and bis[2- 
(2//-benzotriazol-2-yl)-4-methyl-phenolato]palladium(II) (Tsai et al, 2009). The title compound, (I), is bis-bidentate (see 
Fig. 1) and related to the previously reported bis[2-(l-benzyliminoethyl)phenolato]palladium(II) (Mohd Tajuddin et al, 
2010) but with different substituents on the iminoalkylphenolato and benzyl moieties. 

The geometry around Pd 11 atom is tetra-coordinated with a normal square planar environment in which two N atoms 

and two O atoms are coplanar. The two N atoms and two O atoms around the Pd 11 atom are trans to each other. The bond 
angles of 01— Pdl— Nl= 92.57 (4)°, 02— Pdl— Nl = 87.15 (4)°, 01— Pdl— N2 = 87.59 (4)°, 02— Pdl— N2= 92.70 (4)°, 

Nl— Pdl— N2 = 179.85 ° and 01— Pdl— 02 = 179.60 (3) °. The distances between the Pd 11 atom and O and N are 1.9717 
(9), 1.9727 (9), 2.0194 (10) and 2.0209 (10) A, respectively. These bond distances and angles are similar to those found in 
the crystal structure of bis[4-methyl-2- (2//-benzotriazol-2-yl)phenolato]palladium (II) (Tsai et al, 2009; Lin et al, 2010). 
The dihedral angle between the two fluoro-substituted benzene (C9-C14)/(C24-C29) rings is 39.03 (6)°. 

In the crystal structure, (Fig. 2), the molecular packing is stablized by weak C29 — H29A- -01 hydrogen bond and 
C — H— ;t interactions (Table 1), involving centroids, Cgl (Pdl/Nl/01/Cl/C6/C7), Cg2 (Pdl/02/N2/C16/C21/C22), Cgi 
(C1-C6) and Cg5 (C16-C21). 

Experimental 

(£)-2-[(4-fluorobenzyl)iminomethyl]-6-methoxyphenol (0.5196 g, 2 mmol) and palladium acetate (0.2249 g, 2 mmol) was 
each dissolved separately in acetonitrile (5 ml). The two solutions were then mixed and stirred under reflux for 4 hours 
upon which a brown precipitate was formed. It was isolated by gravity filtration, washed with cold acetonitrile and air dried 
at room temperature. The solid product was recrystallized from chloroform yielding yellow crystals (yield 97.1%, m.p. 
526-529 K). Analytical calculation for C 3 oH26F2N 2 0 4 Pd (%): C 57.84, H 4.21, N 4.50. Found (%): C 57.86, H 4.21, N 

4.27. IR (cm" 1 ): v(C=N) 1616 (s), v(C-O) 1248 (s), v(C-H) 2836 (w), v(C-N) 1328 (m), v(C-OCH 3 ) 1084 (m), v(Pd-O) 

581 (w), v(Pd-N) 495 (w). 'h NMR (CDC1 3 , 300 MHz, p.p.m.): 6 = 7.728 (1H, s, HC=N), 7.450-6.492 

Refinement 

All hydrogen atoms were positioned geometrically (C — H = 0.95-0.99 A) and were refined using a riding model, with 
(7i S0 (H) = 1.2 or 1.5f/ e n(C). A rotating group model was applied to the methyl groups. There exists a pseudo-symmetry 
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relation in the molecule that is broken by the deviating orientation of the fluorophenyl rings. The highest residual electron 
density peak and the deepest hole are located 0.68 and 0.65 A, respectively, from atom Pdl. 



Figures 




Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids and the atom-numbering scheme. 




Fig. 2. A crystal packing diagram of the title compound, viewed along the a axis. 



Bis{2-[(f)-(4-fluorobenzyl)iminomethyl]-6-methoxyphenolato}palladium(ll) 



Crystal data 

[Pd(C 15 H 13 FN0 2 )2] 
M,-= 622.93 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.0025 (4) A 
b= 11.0082(4) A 
c= 12.3152 (4) A 
a = 109.550 (1)° 
(3 = 98.368 (1)° 
y = 90.054(l)° 

V= 1262.45 (8) A 3 



Z = 2 

F(000) = 632 

D x = 1.639 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9774 reflections 

9 = 2.5-35.1° 

H = 0.79 mnT 1 
T= 100 K 
Block, yellow 
0.54x0.19x0.16 mm 



Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.677, 7 max = 0.885 
39095 measured reflections 



11056 independent reflections 

9774 reflections with / > 2o(I) 
R int = 0.027 

©max = 35.2°, 9 m ; n = 1.8° 

£ = -15^16 

jfc = -17-»17 
/= 19^19 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.029 
wR(F 2 ) = 0.081 
S= 1.03 

11056 reflections 
354 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[a 2 (F 0 2 ) + (0.0422P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max =1.95eA~ 3 
Ap min = -1.72eA~ 3 



0.7245P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2a(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Pdl 


0.248588 (8) 


-0.003817 (7) 


-0.004344 (7) 


0.01066 (3) 


Fl 


0.27490 (11) 


-0.29889 (9) 


0.45715 (8) 


0.02764 (19) 


F2 


0.20856 (10) 


0.27200 (9) 


-0.47652 (8) 


0.02562 (18) 


Ol 


0.36986 (10) 


0.15058(9) 


0.03227 (8) 


0.01505 (15) 


02 


0.12766 (10) 


-0.15832 (9) 


-0.03987 (8) 


0.01526 (16) 


03 


0.54754 (10) 


0.32234 (9) 


0.03930 (9) 


0.01810(17) 


04 


-0.04950 (10) 


-0.33148 (9) 


-0.04619 (9) 


0.01818(17) 


Nl 


0.17806 (10) 


0.06583 (10) 


0.14915 (9) 


0.01244 (16) 


N2 


0.31884 (10) 


-0.07394 (10) 


-0.15808 (9) 


0.01247 (16) 


CI 


0.39256 (12) 


0.24727 (11) 


0.13077 (10) 


0.01246 (18) 


C2 


0.49156 (12) 


0.34497 (11) 


0.13870 (10) 


0.01365 (19) 


C3 


0.52321 (13) 


0.45087 (12) 


0.23893 (11) 


0.0169 (2) 


H3A 


0.5896 


0.5145 


0.2426 


0.020* 


C4 


0.45737 (14) 


0.46504(13) 


0.33603 (12) 


0.0196 (2) 


H4A 


0.4803 


0.5375 


0.4052 


0.023* 


C5 


0.36016 (14) 


0.37416 (12) 


0.33048 (11) 


0.0175 (2) 
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1 no a 
hlZoA 


u.zuyy 


A 1 1 A A 

U.3344 


A 7 C71 

— U.Z j 15 


A A7 1 * 

U.UZ1 * 


C29 


0.30892 (13) 


0.18839 (11) 


-0.21691 (10) 


0.0158 (2) 


H29A 


0.3041 


0.2210 


-0.1358 


0.019* 


C30 


-0.14487 (14) 


-0.42819 (13) 


-0.04730 (13) 


0.0194 (2) 


H30A 


-0.1760 


-0.4041 


0.0286 


0.029* 


H30B 


-0.1019 


-0.5110 


-0.0629 


0.029* 


H30C 


-0.2223 


-0.4360 


-0.1084 


0.029* 
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Atomic displacement parameters (A 2 ) 





u 


TT 22 
U 


U 


U 


U 


U 


Pdl 


a a 1 1 0 T / A \ 

0.01183 (4) 


A A A 0 A 1 / A \ 

0.00891 (4) 


AA11-7T / A\ 

0.01172 (4) 


A A A 10 1 /T \ 

-0.00181 (3) 


A A A 1 1 T / T \ 

0.00113 (3) 


A A A A A f~\ /T \ 

0.00440 (3) 


Fl 


0.0435 (6) 


a at t t / A \ 

0.0223 (4) 


r\ r\"~\ a a ( a \ 

0.0244 (4) 


A A A "7 T / A \ 

0.0072 (4) 


A A A-7T / A \ 

0.0073 (4) 


A A 1 /"/ /T \ 

0.0166 (3) 


F2 


r\ a t a c / e\ 

0.0345 (5) 


a at /■ 0 ( a \ 

0.0268 (4) 


A A T 1 A / A\ 

0.0219 (4) 


A A A /" -7 / 1 \ 

0.0067 (4) 


A A A /I T / T \ 

0.0042 (3) 


A A 1 /- f / T \ 

0.0165 (3) 


01 


A A 1 OO / /I \ 

0.0188 (4) 


A AI I f /T \ 

0.0115 (3) 


A Ai ,1 T / A\ 

0.0142 (4) 


A A A e C /T \ 

-0.0055 (3) 


A A A T A /T\ 

0.0029 (3) 


A A AT T / T \ 

0.0033 (3) 


02 


0.0182 (4) 


A A1 1 1 /T \ 

0.0113 (3) 


A A 1 T / A \ 

0.0152 (4) 


A A A r- T /T \ 

-0.0052 (3) 


A AATT / T \ 

0.0033 (3) 


A A A T O /") \ 

0.0028 (3) 


03 


A A T A1 / A \ 

0.0202 (4) 


A AI A -7 / A\ 

0.0147 (4) 


A A I Af / A \ 

0.0195 (4) 


a a a r r / t \ 

-0.0066 (3) 


A A A A r\ /I \ 

0.0049 (3) 


A A A C T / T \ 

0.0052 (3) 


04 


a ai a a ( a \ 

0.0190 (4) 


A Ai AC ( A\ 

0.0145 (4) 


A AT 1 -7 / A \ 

0.0217 (4) 


A A A r A / T \ 

-0.0050 (3) 


A A A /- T / T \ 

0.0063 (3) 


A A A C O /I \ 

0.0058 (3) 


Nl 


A Ain / A\ 

0.0132 (4) 


A AI 1 <-l / A\ 

0.0117 (4) 


A AIT/" / A\ 

0.0136 (4) 


A A A 1 I /-> \ 

-0.0011 (3) 


A A A 1 A /T \ 

0.0019 (3) 


A A A C A / T \ 

0.0059 (3) 


N2 


A Aim / ,1 \ 

0.0137 (4) 


A A1 I d ( A\ 

0.01 14 (4) 


A A 1 T "7 ( A\ 

0.0137 (4) 


A A A 1 1 / T \ 

-0.0011 (3) 


A AATT / T \ 

0.0023 (3) 


A AATA /T \ 

0.0059 (3) 


CI 


A A I 1 J / ,1 \ 

0.0134 (4) 


A AAAA / A \ 

0.0099 (4) 


f\ f\ 1 A A / A\ 

0.0144 (4) 


A A A 1 T / T \ 

-0.0013 (3) 


A AAAr / T \ 

0.0005 (3) 


A A A f T / T \ 

0.0052 (3) 


C2 


A A 1 /I /I /f \ 

0.0144 (5) 


A AI 1 A / A \ 

0.0110 (4) 


A AI CO /C\ 

0.0158 (5) 


A A A T T /T\ 

-0.0023 (3) 


A A A 11 / /I \ 

0.0011 (4) 


A A A ff / A \ 

0.0055 (4) 


C3 


0.0175 (5) 


A AI 1 T / A\ 

0.0113 (4) 


A AT A A /f \ 

0.0200 (5) 


A A AT O / /I \ 

-0.0038 (4) 


A AAA-7 SA\ 

0.0007 (4) 


A A AT C (A \ 

0.0035 (4) 


C4 


A attt //"\ 

0.0223 (6) 


A A 1 A A /f\ 

0.0140 (5) 


A A 1 A 1 /f \ 

0.0191 (5) 


A A A T 1 / y| \ 

-0.0034 (4) 


A AATT / A \ 

0.0022 (4) 


A A A 10 / /I \ 

0.0018 (4) 


C5 


r\ at 1 1 / c\ 

0.0211 (5) 


0.0134 (5) 


A A 1 /- T / C \ 

0.0163 (5) 


A A A T A ( A \ 

-0.0024 (4) 


A AATT / A \ 

0.0032 (4) 


A A A T O ( A \ 

0.0028 (4) 


C6 


a a 1 /] -7 /r \ 

0.0147 (5) 


A A ~t ~t A / A \ 

0.01 14 (4) 


A A1TO 

0.0138 (4) 


A A A 1 yl /T \ 

-0.0014 (3) 


A A A 1 T / T \ 

0.0013 (3) 


A A A A 1 (A \ 

0.0047 (4) 


C7 


0.0155 (5) 


A A 1 T A / A\ 

0.0120 (4) 


A AI /IT / A\ 

0.0143 (4) 


A AAA T / A\ 

-0.0002 (4) 


A A A T C / A \ 

0.0025 (4) 


A A A C -7 //I \ 

0.0057 (4) 


C8 


a ai n /r\ 

0.0133 (5) 


A AI A T / A\ 

0.0142 (4) 


0.0156 (5) 


A A A 1 /" / \ 

-0.0016 (4) 


A A AT A / A \ 

0.0029 (4) 


A A A /" A / A \ 

0.0064 (4) 


C9 


0.0161 (5) 


A AI 1 T / A\ 

0.0113 (4) 


a ai ACt s r\ 

0.0148 (5) 


A AATT /T\ 

-0.0022 (3) 


A A A T /" /1\ 

0.0026 (4) 


A A A A -7 / 1 \ 

0.0047 (4) 


CIO 


i-\ atat 

0.0202 (5) 


0.0165 (5) 


A A 1 OA s r\ 

0.0 1 89 (5) 


A A A If / A \ 

-0.0015 (4) 


A A A /- T 

0.0063 (4) 


A AA7 f / A \ 

0.0075 (4) 


Cll 


a at/-/- / r \ 

0.0266 (6) 


A A 1 0 C ( C\ 

0.0185 (5) 


A ATA/" / C\ 

0.0206 (5) 


A A A T A ( A \ 

-0.0024 (4) 


A A A "7T /r-\ 

0.0072 (5) 


A AAA f / A\ 

0.0096 (4) 


C12 


a at a 1 C~i\ 

0.0301 (7) 


0.0138 (5) 


A A 1 -7 /| / C \ 

0.0174 (5) 


A AAA r / A \ 

-0.0005 (4) 


A A A /l T /1\ 

0.0042 (4) 


A A A O C ( A \ 

0.0085 (4) 


C13 


a r\i~\ r r / S~\ 

0.0256 (6) 


0.0164 (5) 


A A 1 A /" / C\ 

0.0196 (5) 


A A A A r\ ( A \ 

0.0040 (4) 


A AAfT 

0.0053 (4) 


A AAA 1 / A \ 

0.0091 (4) 


C14 


a a t 1 1 /r\ 

0.02 ll (5) 


0.0150 (5) 


A A 1 O T / r\ 

0.0183 (5) 


A A A 10 / A \ 

0.00 18 (4) 


A A A /- T 

0.0062 (4) 


A A A OA / A\ 

0.0084 (4) 


C15 


A A 1 "7 A / C \ 

0.0179 (5) 


a a 1 /- 0 se\ 

0.0168 (5) 


A AT A C ( f \ 

0.0245 (6) 


A A A AO ( A \ 

-0.0048 (4) 


A AATO 

0.0038 (4) 


A AAAA / A \ 

0.0090 (4) 


C16 


f\ A 1 T A f A \ 

0.0130 (4) 


A A 1 AT / A \ 

0.0102 (4) 


a a 1 ci sr\ 

0.0153 (5) 


A A A 1 A /") \ 

-0.0014 (3) 


A A A 1 T / T \ 

0.0012 (3) 


A A A C T / A \ 

0.0053 (4) 


C17 


0.0141 (5) 


A A 1 A O ( A\ 

0.0108 (4) 


A A 1 /"A /f \ 

0.0169 (5) 


A A A T A /T\ 

-0.0020 (3) 


A A A 1 C / /I \ 

0.0015 (4) 


A A A fl //I \ 

0.0053 (4) 


C18 


A AI Of~\ /C\ 

0.0180 (5) 


A AI 1 <-l / A\ 

0.0117 (4) 


A A 1 A/" /f\ 

0.0196 (5) 


A A A /IT / A \ 

-0.0042 (4) 


A AAA 1 //I \ 

-0.0001 (4) 


A A A A A / A\ 

0.0044 (4) 


C19 


a at in f r\ 

0.0243 (6) 


A AIT/" /f\ 

0.0126 (5) 


A Ai "ir /r/A 

0.0175 (5) 


A A A A A ( A \ 

-0.0044 (4) 


A A A 1 T / A \ 

0.0013 (4) 


A AATT / A\ 

0.0022 (4) 


C20 


a at 1 /" / r\ 

0.0216 (5) 


0.0131 (5) 


A A 1 r-A /TJ'\ 

0.0159 (5) 


A A A T f / A \ 

-0.0026 (4) 


A AATT / A \ 

0.0022 (4) 


A A A T O ( A \ 

0.0028 (4) 


C21 


0.0155 (5) 


A A 1 1 ^ / A\ 

0.0H4 (4) 


A A 1 AC / r \ 

0.0145 (5) 


A A A 1 T /T \ 

-0.0012 (3) 


A A A 1 O / A\ 

0.0018 (4) 


A A A C 1 / A \ 

0.005 1 (4) 


C22 


0.0164 (5) 


A A 1 T 1 / A\ 

0.0121 (4) 


A A1 A A / r \ 

0.0144 (5) 


A A A A O / A\ 

-0.0008 (4) 


A AATT / A\ 

0.0033 (4) 


A A A r" ^7 / A\ 

0.0057 (4) 


C23 


0.0131 (4) 


0.0121 (4) 


0.0163 (5) 


-0.0008 (3) 


0.0034 (4) 


0.0063 (4) 


C24 


0.0138 (4) 


0.0121 (4) 


0.0143 (4) 


-0.0018(3) 


0.0027 (3) 


0.005 1 (4) 


C25 


0.0203 (5) 


0.0149 (5) 


0.0155 (5) 


0.0013 (4) 


0.0042 (4) 


0.0052 (4) 


C26 


0.0235 (6) 


0.0196 (5) 


0.0146 (5) 


0.0012 (4) 


0.0039 (4) 


0.0063 (4) 


C27 


0.0201 (5) 


0.0180 (5) 


0.0 1 62 (5) 


-0.0002 (4) 


0.00 15 (4) 


0.0095 (4) 


C28 


0.0243 (6) 


0.0125 (4) 


0.0161 (5) 


0.0001 (4) 


0.0033 (4) 


0.0059 (4) 


C29 


0.0219(5) 


0.0120 (4) 


0.0141 (5) 


0.0008 (4) 


0.0037 (4) 


0.0047 (4) 


C30 


0.0168 (5) 


0.0165 (5) 


0.0286 (6) 


-0.0030 (4) 


0.0051 (4) 


0.0H5 (5) 



Geometric parameters (A, °) 

Pdl— Ol 1.9717(9) Cll— HllA 0.9500 

Pdl— 02 1.9727(9) C12— C13 1.3882 (19) 

Pdl— Nl 2.0194(10) C13— C14 1.3962 (18) 
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CJU — C J J — H J JA 


1 1/1 A 

jzu.y 


T71 PIT P11 

r J — CJz — C J J 


1 1 O "7A /1 11 
J Jo. /U (JZ) 


T71 P 1 1 P11 

1 J — CJz — CJ j 


110 in /i ii 

llo.3y (13) 


Cll— Cl2— Cl3 


122.90 (13) 


Cl2— Cl3— Cl4 


118.01 (12) 


Cl2— Cl3— H13A 


121.0 


Cl4— Cl3— H13A 


121.0 


en— ci4— cy 


120.89 (11) 



pta pin ni o 
CZU — C 1 y — C 1 O 


1 1 a a/; /i ii 

ny.yo (ii) 


P^n pin Tjin a 
CZU — C 1 y — rl 1 y A 


1 1/1 A 

IzU.U 


pio pin TT 1 Pi A 

C 1 o — C 1 y — rl 1 y A 


1 1A A 

izu.u 


pin PTPi P0 1 


1 1A A 1 /I 11 

izu.yj (Jz) 


pin pin uin A 

C 1 V — CZU — HZU A 


im c 

j jy.j 


PH PTPi uin A 

CZ 1 — CZU — HZU A 


1 1 A C 

j jy.j 


C 1 0 — CZ 1 — CZU 


1 1/1 A 1 /ill 

jzu.uj (JJ) 


p i /: po i r^T) 

C 1 0 — CZ 1 — CZZ 


1 11 AO /1 Al 

Jzj.Uo (JU) 


pon pti PT) 

CZU — CZ 1 — CZZ 


11/: O/l /i ii 
J Jo. 84 ( J J) 


\n p "> "> pt i 
JN Z — CZZ — CZ 1 


110 Al /111 

J28.U3 (J J) 


\n pn im a 
JN Z — CZZ — HZZ A 


1 1 / A 

J Jo.U 


po i p ~> ~> i m a 
CZ 1 — CZZ — HZZ A 


1 1 £ A 

J Jo.U 


JNZ — CZ3 — CZ4 


111 /II /1 Al 

JJ J.43 (JU) 


JNZ — CZ3 — HZ3A 


1 AA 1 

juy.3 


po/i p-) 7 mi a 
CZ4 — CZ3 — HZ3A 


1 AO 1 

juy.j 


\n pt] [mn 
JNZ — CZ3 — HZ3B 


1 AA 1 

juy.3 


PO /] pn TJTJD 

CZ4 — CZ3 — HZ3r> 


1 AA 1 

juy.3 


1 ni a pt] TJT3D 

HZ 3 A — CZ3 — HZ3B 


1 AO A 

JU8.U 


PTC pt /l pm 

czj — cz4 — czy 


110A1 /111 

jjs.yj (j j) 


PTC pt /I PT] 

CZj — CZ4 — CZ3 


1 in 1 o / 1 nl 
J2U.J8 (JU) 


p TO PT /I PT) 

CZy — CZ4 — CZ3 


1 in n 1 / 1 nl 
JzU.yj (JU) 


PT /I PTC PT/L 

CZ4 — CZj — CZo 


111 n/111 
JzJ.z/ (JJ) 


PT/I PTC UOC A 

CZ4 — CZj — HZjA 


1 1 Q A 

j jy.4 


p^/ PTC I I T C A 

CZo — CZj — HZjA 


1 1 n a 

J jy.4 


PTT p T /; ptc 

CZ / — CZo — CZj 


111 CiA /111 

jj / .y4 (j j) 


PT7 pt A OTA A 

CZ / — CZo — HZoA 


1 1 1 A 

Jz J .U 


p T C p T ^» in/, a 

CZj — CZo — HZoA 


111 n 
Jz J .U 


T7T PT T p T /; 

rZ — CZ / — CZo 


1 1 o /;n /i ii 
J J8.0U ( J J) 


DO PT "7 PT 0 

rZ — CZ / — CZo 


110 /II /1 11 

J Jo. 4/ (Jz) 


PT/; PT*7 PTU 

CZo — CZ / — CZo 


111 ni /i ii 
Jzz.yz (Jz) 


PTT PT O PTPi 

cz / — czo — czy 


1 1 o nn /ill 

J J8.uy ( J J) 


PTT PTO I no a 

CZ / — CZo — HZoA 


111 n 
Jz J .U 


PTO pto 1 nil a 

CZy — CZo — HZoA 


111 n 
Jz J .U 


PTO PTPi PT /I 

czo — czy — cz4 


1 in oo /ill 
JzU. 88 (J J) 


PTO PTO TTTPi A 

czo — czy — HzyA 


HA / 

j jy.o 


PT /I PTO TTTPi A 

CZ4 — czy — HzyA 


HA / 

j jy.o 


04— C30— H30A 


109.5 


04— C30— H30B 


109.5 


H30A— C30— H30B 


109.5 


04— C30— H30C 


109.5 


H30A— C30— H30C 


109.5 


H30B— C30— H30C 


109.5 



Hydrogen-bond geometry (A, °) 

Cgl, Cg2, Cg3 and Cg5 are the centroids of the Pdl/Nl/01/Cl/C6/C7, Pdl/02/N2/C16/C21/C22, C1-C6 and C16-C21 
rings, respectively. 

D—H-A D — H H-A D—A D—H-A 

C29— H29A-01 0.95 2.45 3.2051 (15) 136 
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C8— H8B-Cg2' 0.99 

C15— H15B-Cg5" 0.98 

C23— H23A-Cgl ii 0.99 

C30— H30C-Cg3' 0.98 
Symmetry codes: (i) -x, ~y, -z; (ii) -x+l, -y, -z. 



2.67 
2.71 
2.67 
2.69 



3.3882(13) 
3.6530 (15) 
3.3612(13) 
3.6146(16) 



130 
162 
127 
158 
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